Abstract-The total yields of the all well established light meson resonances (up to the φ(1020) meson) are estimated in neutrino-nucleus charged current interactions at E ν ≈ 10 GeV, using the data obtained with SKAT bubble chamber. The yield of φ meson in neutrino production is obtained for the first time. For some resonances, the yields in the forward and backward hemispheres in the hadronic c.m.s. are also extracted. From the comparison of the obtained and available higher-energy data, an indication is obtained that the resonance yields rise almost linearly as a function of the mass W of the neutrino produced hadronic system. The fractions of pions originating from the light resonance decays are inferred.
INTRODUCTION
The space-time pattern of the leptoproduced quark-string fragmentation into hadrons would be rather incomplete without discerning to what extent the hadrons detected in a given phase-space domain originate directly from the string fragmentation and to what they are decay products of other, highermass string fragments "-resonances. Although it is generally accepted that the later cause a significant fraction of the yields of stable hadrons (pions and kaons), a quantitative estimation of this fraction is not available yet, at least for neutrino-induced reactions. At present, more or less detailed experimental data on the neutrino production of meson resonances are available for ρ mesons ([1-5] and references therein), and for charged K * (892) mesons ([6, 7] and references therein), while those for other resonances are rather scarce and obtained at high energies of (anti)neutrino, E ν ∼ 40−50 GeV [2] . The aim of this work is to measure, at the same experimental conditions, the yields of the all well-established light meson resonances (with masses up to ∼1 GeV/c 2 ) in neutrino-nucleus charged current interactions at intermediate energies ( E ν ∼ 10 GeV). In Section 2, * The text was submitted by the authors in English.
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and φ. For same cases, the differential yields in the forward and backward hemispheres (in the hadronic c.m.s.) are also presented. The dependence of the invariant mass W of the created hadronic system (Section 6) and resonance yields on their mass (Section 7) is compared to the higher-energy neutrino production and e + e − annihilation data. Section 8 is devoted to the estimation of the fraction of pions originating from the decays of the light meson resonances. The results are summarized in Section 9.
EXPERIMENTAL PROCEDURE
The experiment was performed with SKAT bubble chamber [8], exposed to a wideband neutrino beam obtained with 70-GeV primary protons from the Serpukhov accelerator. The chamber was filled with a propane-freon mixture containing 87 vol% propane (C 3 H 8 ) and 13 vol% freon (CF 3 Br) with the percentage of nuclei H : C : F : Br = 67.9 : 26.8 : 4.0 : 1.3%. A 20-kGs uniform magnetic field was provided within the operating chamber volume.
Charged current interactions containing a negative muon with momentum p μ > 0.5 GeV/c were selected. Other negatively charged particles were considered to be π − mesons, except for the cases explained below. Protons with momentum below 0.6 GeV/c and a fraction of protons with momentum ]  47  55  110  66  90  100  28  30  10 0.60-0.85 GeV/c were identified by their stopping in the chamber. Non-identified positively charged particles were considered to be π + mesons, except for the cases explained below. Events in which errors in measuring the momenta of all charged secondaries and photons were less than 60 and 100%, respectively, were selected. The mean relative error Δp/p in the momentum measurement for muons, pions and gammas was, respectively, 3, 6.5, and 19%. Each event is given a weight which corrects for the fraction of events excluded due to improperly reconstruction. The mean efficiencies of the γ-quanta and K 0 s -meson registration are equal to 0.65 and 0.37, respectively. More details concerning the experimental procedure, in particular, the estimation of the neutrino energy E ν and the reconstruction of π 0 → 2γ decays can be found in our previous publications [5, 9] . We note here, that a cut on the γγ effective mass is applied below, 0.105 < m γγ < 0.165 GeV/c 2 . The resulting efficiency of the π 0 reconstruction is equal to 0.27. The events with 3 < E ν < 30 GeV were accepted, provided that the reconstructed mass W of the hadronic system exceeds 1.8 GeV. No restriction was imposed on the transfer momentum squared Q 2 . The number of accepted events was 5242 (6557 weighted events). The mean values of the kinematic variables were E ν = 9.8 GeV, W = 2.8 GeV, W 2 = 8.7 GeV 2 , Q 2 = 2.6 (GeV/c) 2 . About 8% of neutrino interactions occur on free hydrogen. This contribution was subtracted using the method described in [10, 11] . The effective atomic weight of the composite nuclear target is estimated [9] to be approximately equal to A eff = 21 ± 2, thus allowing to compare our results with those obtained in ν(ν)Ne interactions at higher energies [2] .
When considering the production of resonances decaying into charged kaon(s), the K − and K + hypothesis was applied, respectively, for negatively charged particles and non-identified positively charged particles (provided that the kaon hypothesis is not rejected by the momentum-range relation in the propane-freon mixture), introducing there proper corrections for the momentum of these particles.
The experimental mass resolutions for different resonances are estimated from Monte-Carlo simulations, in which the Breight-Wigner function [12] is smeared taking into account the experimental resolution. The FWHM (full width at half maximum) values Γ R exp of simulated distributions are presented in Table 1 . In the cases, when Γ R exp significantly exceeds the resonance natural width, Γ R 0 , the mass distributions were fitted as a sum of the background (BG(m)) and Gaussian (G R (m)) distributions,
where for the Gaussian width σ R the following relation was used: Γ R exp = 2σ R √ 2 ln 2. Otherwise, the mass distributions were fitted by the form
where BW R (m) is the corresponding Breit-Wigner function, with Γ R 0 replaced by an effective Γ R eff , which also includes the experimental mass resolution Γ R exp . The background distribution was parametrized as
where m th is the threshold mass of the corresponding resonance; k = 1 or 2, depending on the statistics; B,
